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0 Radio pager and radio pager system. 

© A radio pager and a radio pager system using a 
separate TV set for additional message display. An 
output means of the pager outputs message in- 
formation to the outside from its message storing 
means for visual or audio reproduction on a suitable 
device such as the TV. Used in combination with the 
separate device to constitute a pager system, the 
pager need not be equipped with a bulky screen. 
This allows the pager to display long messages at 
one time on a large separate screen without suffer- 
ing from a heavy or large pager construction, short- 
ened battery life or complicated circuit designs. 
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RADIO PAGER AND RADIO PAGER SYSTEM 



BACKGROUND OF THE INVENTION: 



Held of the Invention; 

The present invention relates to a radio pager 
and a radio pager system capable of receiving 
message information simultaneously when paged 
by radio and of displaying it on a screen. 



Description of the Prior Art: 

One type of prior art radio pager informs the 
user of his being called by the sound of a buzzer 
or horn when the pager's number is called by 
radio. Such a call is generally transmitted and 
received as follows. Radio stations are attached to 
the exchanges that handle such pagers. When the 
telephone number, i.e., call number of the pager is 
dialed, the call is transmitted by way of one such 
radio station and is received by the pager which 
then alerts its owner to the call. A more recent type 
of prior art radio pager has the ability to receive 
message infonnation simultaneously when called, 
the received message appearing on an attached 
display. This message- displaying radio pager not 
only alerts the user to the call but also permits a 
useful visual confirmation of such Information as 
who is calling and where the call is originating. One 
disadvantage of the displaying function attached to 
this prior art radio pager is that, the display part 
can display only one line of a fairly short message. 

One proposed solution to the problem of the 
limited message space is to integrate a radio pager 
v/ith a portable TV set so that a long message may 
be displayed at one time on the TV screen. 

A disadvantage of the above solution is that the 
TV-equipped radio pager is bulkier in size and 
heavier than the conventional radio pager. Other 
disadvantages of the solution include a shorter 
battery life and more complicated circuit configura- 
tions leading to further problems. 



SUMMARY OF THE INVENTION: 

It is therefore an object of the present Invention 
to provide a radio pager and a radio pager system 
capable of Informing the user of long messages 
v/hen called, while overcoming the above and other 
deficiencies and disadvantages of the prior art in- 
cluding the heavier and bulkier construction, shor- 
ter battery life and complicated circuit designs. 

In achieving the foregoing and other objects of 



the present invention and according to one aspect 
there of, there is provided a radio pager comprising 
a radio signal receiving means for receiving a call 
number and a modulated signal containing mes- 

5 sage information and for demodulating the signal; a 
call number storing means for storing a prescribed 
call number of the pager; a reception controlling 
means for acquiring the received message informa- 
tion if the received call number Is judged to be the 

10 same as the prescribed call number stored in the 
call number storing means; a message storing 
means for storing the message information ac- 
quired by the reception controlling means; a dis- 
play means; a means for causing the displaying 

75 means to display the message information stored 
in the message storing means; and an output 
means for outputting to the outside the message 
information stored In the message storing means. 
According to another aspect of the present 

20 invention, there is provided a radio pager system 
comprising the radio pager and a television set 
which receives the message information output by 
the radio pager via the output means and which 
displays the information on a screen incorporated 

25 in the set. 

In the construction above, the radio pager has 
the output means in particular for outputting to the 
outside the message information stored in the mes- 
sage storing means. The message output via the 

30 output means may be received and then displayed 
and/or sounded by a suitable apparatus. There Is 
no need to have the radio pager integrated with a 
display means containing a bulky screen. Instead, 
the radio pager may be used more conveniently in 

35 combination with a separate TV set. 

BRIEF DESCRIPTION OF THE DRAWINGS: 

40 Fig. 1 is a perspective view of the radio pager 

embodying the present invention; 

Fig. 2 is a block diagram of the internal circuits 

constituting the radio pager; 

Fig. 3 is a set of views depicting a typical data 
45 configuration according to what is known as the 

POCSAG method; 

Fig. 4 is a block diagram showing in more detail 
some of the circuits in Rg. 2; 
Rg. 5 is a view illustrating the internal construe- 
so tion of the message memory shown in Rg. 2; 

Rg. 6 is a flowchart depicting how the circuits in 
Rg. 4 operate, along with a timing chart describ- 
ing the timings relevant to some aspects of the 
operation; 

Rg. 7 is a flowchart describing how the CPU of 
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the radio pager operates; 

Rgs. 8 and 9 are flowcharts showing in more 

detail part of the steps in Fig. 7; 

Fig. 10 is a set of views of display examples 

appearing on an LCD panel of the radio pager; 

Rg. 11 is a flowchart describing in more detail 

part of the steps in Rg. 7; 

Rgs. 12 through 15 are views illustrating how 

data transfer is implemented with the radio 

pager; and 

Figs. 16 through 19 are views of a radio pager 
system constituted by use of the radio pager 
according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT: 

A preferred embodiment of the present inven- 
tion will now be described by refenring to the 
accompanying drawings. Rg. 1 shows in perspec- 
tive an external view of the radio pager embodying 
the invention. In Rg. 1. an LCD panel 2 is provided 
at the front of a case 1 . On the left side of the case 
1 is a main switch 3 for turning on and off the radio 
pager function. The front of the case 1 contains a 
RESET key 4, a LIGHT key 5, a MESSAGE key 6, 
a CLEAR key 7. a speaker 8 and a mode switching 
key 11. The light-hand side of the case 1 is 
equipped with an infrared ray emitting/receiving 
element 9 and a communication cable connector 
10. 

The RESET key 4 is used to turn off the alarm 
after It is activated. The LIGHT key 5 tums on and 
off the back-light of the LCD panel 2 when op- 
erated. The MESSAGE key 6 is used to display 
message data. When a message display mode is 
entered by operating the MESSAGE key 6. pushing 
an up/down key, not shown, causes one message 
after another to appear on the display panel. The 
CLEAR key 7 is used to clear the currently dis- 
played message from the LCD panel 2. As will be 
further described, N messages are stored in a 
message memory. When the memory is full, recep- 
tion of each new message causes the oldest mes- 
sage to be erased from the memory. 

Referring now to Rg. 2, the electronic circuitry 
in the case 1 will be described. The LCD panel 2 
has an LCD panel driver 17 and a back-light unit 
18. A communication cable Is connected to the 
connector 10 via a bi-directional buffer 19. An 
antenna 20, not shown in Fig. 1, receives a radio 
wave transmitted by a radio station of the ex- 
change. The radio station illustratively uses an FM 
radio wave of 280 MHz for its output. The radio 
wave is frequency modulated with an FSK signal 
(NRZ) and contains information of a bit rate of 512 
bits/seconds. The signal received by the antenna 
20 is input to a radio wave receiving circuit 21 . The 



radio wave receiving circuit 21 demodulates the 
FSK signal into a signal of O's and 1 's; the circuit 
21 comprises a circuit for selecting the frequency 
of 280 MHz in addition to the demodulating circuit. 

5 The demodulated signal is output to a communica- 
tion control circuit 22. This embodiment operates 
on what is known as the POCSAG method whose 
details will be described later. The communication 
control circuit 22 performs data processing accord- 

70 ing to the POCSAG method. That is. the circuit 20 
analyzes the received data based on the POCSAG 
method and checks to see if the correct call num- 
ber of the pager is contained. If the call number is 
correct, an acquire received data command is out- 

?5 put to a CPU 23, telling the CPU to acquire the 
received data. The CPU 23 is connected with a 
function buffer 24, a key input unit 25, a message 
memory 26 and a display buffer 27. The CPU 23 
detects and processes a signal from the key input 

20 unit 25, stores the above-mentioned received data 
in the message memory 26, reads the stored data 
in accordance with the operation of the MESSAGE 
key 6, places the retrieved data in the display 
buffer 27. and activates the speaker 8 to inform the 

25 user of the paging call. A control register 23a is 
also provided. 

The LCD panel driver 17 drives the LCD panel 
2 based on the message coming from the CPU 23. 
The LCD panel 2 is back-lighted by the back-light 

30 unit 18 under control of the CPU 23. 

Figs. 3A through 3F are views showing the 
representative data configuration according to the 
POCSAG method. Fig. 3A illustrates a complete 
communication signal format made up of a pre- 
ss amble signal A containing the first 576 bits of 
alternating O's and 1's, followed by a plurality of 
batch signals B, C. etc. The preamble signal A 
notifies the radio pager of the upcoming data trans- 
mission so that the latter may properly synchronize 

40 its operation in receiving the data. The communica- 
tion control circuit 22 detects the preamble signal 
and recognizes that batch data will follow the sig- 
nal. 

Fig. 3B shows a batch format in which the 
45 batch data is transmitted. This format Is constituted 
by a synchronizing code SC followed by a plurality 
of two- word codes. 

Figs, 3C and 3D depict how the above two- 
word codes are typically configured. Fig. 3C shows 
50 an address code word that begins with a message 
flag, followed by an address code, function bits, 
BCH parity bits and an even parity bit, in that 
order. 

The message flag Indicates whether the next 
55 code Is an address code or a message code. 
When the flag is 0, an address code word follows; 
when the flag Is 1 . a message code word follows. 
■Bits 2 through 19 following the message flag con- 
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stitute an address code that corresponds to the call 
number. Two function bits follow the address code. 
These function bits indicate the type of display or 
sound emission to be made by the radio pager. 
Four functions are illustratively available, represent- 
ed by bits "00." "01." "10" and "11." In a POC- 
SAG setup, an error may occur in, say, an address 
code. This is often the case when a bad signal 
reception keeps the FSK signal from getting appro- 
priately demodulated. This error is corrected by 
10-bit data, i.e., the BCH parity bits 22 through 31. 
Behind the BCH parity bits is an even parity bit 32. 
This even parity bit represents an even number of 
Vs from beginning to end of the data. Whether a 
bit has dropped in or dropped out is detected by 
checking the even parity bit. 

Fig. 3D shows a message code word contain- 
ing message bits following the message flag. The 
message bits constitute a message from the per- 
son who originated the call, the message typically 
being a telephone number plus some other rel- 
evant formation. The message flag and message 
bits are supplemented by the even parity bit to 
make up the message code word. 

With the POCSAG method, the radio wave 
receiving circuit 21 does not remain turned on but 
is powered only when necessary. Each radio pager 
is assigned one of the blocks CD1 through CD8 in 
a single batch. A synchronizing code word is the 
signal by which to detect the position of the as- 
signed block. The radio pager is powered during 
the period of the synchronizing code word and of 
the assigned block. The preamble signal is In- 
tended to provide synchronization. If synchroniza- 
tion is not obtained, the pager is also activated to 
receive the preamble signal for synchronization. 
Fig. 3E depicts the bit configuration of a synchro- 
nizing code word, the configuration comprising 
"01111100110100100001010111011000." Upon re- 
ceipt of a signal of this bit configuration, the radio 
wave receiving circuit 21 receives one of the 
blocks following the bits during the time period 
assigned to the radio pager. The radio pager illus- 
tratively enters receiving mode every time a syn- 
chronizing code comes in. When the synchronizing 
code is detected, the radio wave receiving circuit 
21 is again powered during the period of, say, CD2 
in the code word of the assigned block in Rg. 3B. 
A check is made to see if the address data of the 
received code word such as that of Rg. 3C Is 
directed to this radio pager. If the address data is 
directed to some other pager, power is turned off. 

If the address data matches the radio pager, 
the next message code word is also received and 
the data thereof acquired. The radio pager applies 
power to the radio wave receiving circuit 21 when 
the synchronizing code is received and when the 
code word of the assigned block comes in. In other 



words, the radio pager always turns on the radio 
wave receiving circuit 21 in response to the syn- 
chronizing code and to the assigned block in units 
of batch words. When the radio pager is powered 

5 for the first time, its overall synchronization has yet 
to be achieved. Thus the radio wave receiving 
circuit 21 Is powered synchronously to detect the 
preamble signal. The POCSAG method described 
above may be summed up as follov/s. After a 

10 preamble signal Is detected, the radio wave receiv- 
ing circuit 21 is powered both when a synchroniz- 
ing code is received and when the assigned code 
word is received. 

The above-described operations are controlled 

75 by the communication control circuit 22. Under 
power on-off control of the circuit 22, the radio 
wave receiving circuit 21 performs its signal receiv- 
ing function. For example, where the overall syn- 
chronization is achieved after detection of a pre- 

20 amble signal, the communication control circuit 22 
turns on the radio wave receiving circuit 21 in 
response to the subsequent synchronizing code as 
well as to the assigned block among the blocks 
CD1 through CDS. 

25 With the POCSAG method, the code word is 
supplemented by another word called an idling 
code word. Fig. 3F shows the representative bit 
configuration of one such idling code word. This 
word is a null code which, when received, leaves 

30 the radio pager in the same state as when no data 
is received. For example, the idling code word may 
exist in the position of the synchronizing code 
word. If that idling code word is received, an out-of- 
step state occurs. If the idling code word is found 

35 in an address code word or In a message code 
word, the radio pager remains In the same state as 
upon receipt of no data. 

The major parts in Rg. 2 will now be described 
in detail. A detailed circuit configuration of the 

40 communication control circuit 22 is shown in Rg. 4. 
A received signal coming In through the radio wave 
receiving circuit 21 enters an input synchronizing 
circuit 41. The input synchronizing circuit 41 cor- 
rects a disruption, if any, in the arrangement of O's 

45 and Vs constituting the demodulated FSK signal. 
The circuit 41 permits acquisition of stabilized data. 
The signal acquired by the input synchronizing 
circuit 41 is fon^rarded to a BCH en^or correcting 
circuit 45, a preamble detecting circuit 42 and a 

50 synchronizing code detecting circuit 44. As its 
name implies, the preamble detecting circuit 42 
detects a preamble signal and sends It to a timing 
control circuit 43. After detection of the preamble 
signal by the preamble detecting circuit 42, the 

65 synchronizing code detecting circuit 44 becomes 
active, checks to see if a synchronizing code has 
come in. and outputs a signal reflecting the result 
of the check to the timing control circuit 43. The 
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BCH error correcting circuit 45 reads all data of the 
asslgried block in the batch format, checks to see if 
any BCH error is contained therein, and connects 
any such error that may be detected. 

When the address code is received, the BCH 
error detecting circuit 45 inputs an error correction 
complete code to a call number detecting circuit 
46. The call number detecting circuit 46 is con- 
nected with an ID-ROM I 47 and an ID-ROM II 48 
containing ID numbers. By comparing the data of 
the corrected code with the contents of the respec- 
tive ID-ROMs, the call number detecting circuit 46 
checks to see if there is a match therebetween. 
The timing control circuit 43 has a clock that keeps 
detecting the timing of synchronizing codes. 
Since the transmitting side transmits a preamble 
signal, a batch format and a plurality of batch data, 
in that order, the timing control circuit 43 turns on a 
power control circuit 49 upon detecting the pre- 
amble signal and keeps the circuit 49 active until a 
synchronizing code is detected. The timing control 
circuit 43 also activates the power control circuit 49 
in response to the code word of the block assigned 
to the radio pager. With a power-on signal coming 
in from the power control circuit 49, the synchroniz- 
ing code detecting circuit 44 detects the synchro- 
nizing code. The BCH error correcting circuit 45 
corrects the received data and inputs the corrected 
data to the call number detecting circuit 46. The 
call number detecting circuit 46 checks to see if 
the call is directed to this radio pager or to some 
other pager. If the call number does not belong to 
this radio pager, the call number detecting circuit 
46 discontinues its operation and is again on the 
lookout for a code word. 

If the call number is found to be that of this 
radio pager, a receive interrupt signal is generated 
to interrupt the operation of the CPU 23 in Fig. 2, 
The call number detecting circitit 46 applies its 
signal to a CPU control circuit 50. Upon receipt of 
the signal indicating that the correct call number is 
received, the CPU control circitit 50 outputs the 
receive interrupt signal to the CPU 23. In turn, the 
CPU 23 carries out processing, that will be de- 
scribed below. 

The data that is to be received later or is being 
received is first stored in the BCH error correcting 
circuit 45. Then the stored data is input to an S/P 
(serial to parallel) conversion circuit 51 via the call 
number detecting circuit 46. The S/P conversion 
circuit 51 converts single bit data in serial format 
into units of parallel eight bits for transfer to the 
CPU 23, The circuit 51 is connected to an 
address/control bus and a data bits of the CPU 23. 
as will be further described later. In response to an 
eight-bit inten-upt signal output by the CPU control 
circuit 50, the CPU 23 acquires the eight-bit data. 

After receipt of all data, the CPU control circuit 



50 outputs an end interrupt signal. The received 
signal is handled in units of eight bits. Two function 
bits contained in the address code are also output 
to a buffer it, the CPU 23 under control of the CPU 

5 control circuit 50. The message code, divided suc- 
cessively into units of eight bits, is introduced into 
the CPU 23 as error-con'ected message data via 
the S/ P conversion circuit 51 . 

The communication control circuit 22 is always 

70 active. In keeping with the timing control circuit 43, 
the communication control circuit 22 turns on and 
off power via the power control circuit 49 as de- 
scribed above. 

Rg. 5 illustrates in detail the message memory 

75 26 shown in Fig. 2. The message memory 26 
comprises a message buffer 26a and message 
registers 1 through N. A received message is 
stored temporarily in the message buffer 26a be- 
fore the message is written to the message register 

20 1. At this time, the data currently in the register 1 is 
shifted to the message register 2. The data in the 
last register N is shifted out and deleted. That is. 
the message memory 26 is a buffer arrangement 
that works on an FIFO (first-in first-out) basis. 

25 There will now be described how the above- 

described embodiment of the invention works by 
reference to the flowcharts in Figs. 6 through 9 and 
in Rg. 11. When the radio pager is activated, the 
communication control circuit 22 (detail in Fig. 4) 

30 operates as outlined in the flowchart of Fig. 6. 
Specifically, with power applied to the radio pager, 
step A1 is entered where a search is made for a 
preamble signal. The request for the search is 
issued by the timing control circuit 43. The pre- 

35 amble signal comprises 576 bits. Among these 
bits, the preamble detecting circuit 42 searches for 
and detects eight continuous bits "10101010" re- 
presenting the preamble signal. When the pre- 
amble signal is detected, the timing control circuit 

40 43 is notified thereof by a preamble detected sig- 
nal. In turn, the timing control circuit 43 causes the 
synchronizing code detecting circuit 44 to start 
searching for and detect a synchronizing code. A 
synchronizing code comes immediately behind the 

45 preamble signal or, if batch data comes in continu- 
ously, appears at the beginning of each batch of 
data. Where a preamble signal is to be detected for 
the first time, the timing control circuit 43 activates 
tiie synchronizing code detecting circuit 44. imme- 

50 diately after a preamble detected signal is gen- 
erated. When a synchronizing code is detected by 
the synchronizing code detecting circuit 44, i.e.. 
when tiie code is detected in step A2, the data in 
the block assigned to the radio pager is introduced 

55 into tiie BCH error correcting circuit 45. At tinis 
point, the radio wave receiving circuit 21 is already 
active, as mentioned earlier. After the data of tiie 
assigned block is introduced into the circuit 45, tiie 
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call number detecting circuit 46 is activated, and 
step A3 is reached. In step A3, a word search is 
carried out, I.e.. a check is made to see if the 
received code coincides with the contents in the 
ID-ROM I 47 or ID-ROM li 48. In step A4. a check 
is made to see if two synchronizing codes are 
missing in a row. The first synchronizing code may 
be missing because of noise or other impediments. 
If two synchronizing codes are consecutively miss- 
ing, an out-of-step state is recognized. In this case, 
step A1 is reached again where a search for a 
preamble signal is resumed. 

If only one synchronizing signal is missing or if 
two synchronizing codes are detected in a row, i.e. 
, if the result of the check in step A4 is "NO," step 
A5 is entered where a check is made to see if the 
matching ID code is detected. If the matching ID 
code Is not detected in step A5, step A3 is reached 
again where a word search is resumed for the ID 
code. 

If the matching ID code is detected in step A5, 
step A6 is entered where the message is acquired 
by the CPU 23. as will be further described later. 
Serial data from the call number detecting circuit 
46 is converted into parallel data in units of eight 
bits by the S/P conversion circuit 51 for transfer to 
the CPU 23. When the CPU 23 has acquired all 
data, i.e., at the end of step A6, step A7 is entered 
where a check is made to see if the message has 
come to an end. Specifically, the message flag in 
the first bit of the message code word is checked. 
If set to 1. the message flag indicates that more 
message data follows; if set to 0. the message flag 
indicates that the message is terminated. As long 
as the result of the check in step A7 is "NO," step 
A6 is reached repeatedly where more message 
data is acquired. As stated, the acquiring of mes- 
sages is done in units of eight bits. For example, a 
message made up of 20 bits, bits 2 through 21 , is 
checked in units of eight bits, each check looking 
for the end of the message. When the message 
end is detected in step A7, step A3 is again 
reached where a word search is carried out. If the 
preamble signal is not detected or is incorrectly 
detected upon power-up, the resulting out-of-step 
state leaves two synchronizing codes missing con- 
secutively, in step A4. In this case, step A1 is 
reached again where another search is made for a 
preamble signal. During this search, the radio wave 
receiving circuit 21 is powered for 62.5 msec, to 
see if a preamble signal is received. If to preamble 
signal is detected, the radio wave receiving circuit 
21 is powered 1062.5 msec, later, and the search 
for the preamble is again carried out in step A1. 
Repeating the preamble search process a number 
of times eventually leads to detection of a pre- 
amble signal that precedes batch data. 

As indicated, the radio wave receiving circuit 



21 is turned on periodically. During the power-on 
period, a preamble signal is detected. Then with 
synchronization achieved, the radio pager is power- 
ed only during the block assigned thereto so that a 
5 check is made to see if the address thereof is 
detected. 

There will now be described how the CPU 23 
operates, i.e., how it reacts to various key oper- 
ations and receive interruptions by reference to the 

70 flowchart of Fig. 7. When the radio pager Is ac- 
tivated by operating the main switch 3, the CPU 23 
enters a halt state of step B1 in Fig. 7. In step B1 , 
the CPU 23 is on the lookout for interruptions by 
various key inputs from the key input unit 25 as 

75 well as for receive interruptions. 

When a paging call is received, i.e., when a 
receive interrupt signal is applied, the CPU 23 
enters step B2 where a receive interruption is rec- 
ognized. In step 83, a message is acquired. 

20 More specifically, the message is acquired in 
step 83 as depicted in the flowchart of Fig. 8, In 
step 01 , the function bits are placed in the function 
buffer 24, In step 02, a check is made to see if a 
serial-parallel (S/P) interruption, i.e.. an eight-bit 

25 interruption is generated. If there is no such in- 
terruption, the CPU 23 waits for an inten-uption to 
occur. When an S/P Interruption is detected in step 
C2. eight-bit serial data is converted Into eight-bit 
parallel data by the S/P conversion circuit 51. In 

30 step 03, the parallel data is placed in the message 
buffer 26a within the message memory 26. In step 
04, a check is made to see if the end of the 
message is reached. If the end of the message is 
yet to be reached, step 03 is restored; if the 

35 message end is reached, step 05 is entered. In 
step 05, the data in the message buffer 26a is 
stored into the register area of the message mem- 
ory 26. This completes the process of message 
acquisition. Thereafter, step 84 of Fig. 7 is 

40 reached. In step 84, an alarm is triggered, and the 
speaker 8 is activated for a predetermined period 
of, say, eight seconds, notifying the user of the 
reception of a paging call. The alarm is automati- 
cally stopped upon elapse of the eight seconds in 

45 step 84' . If it is desired to stop the alarm halfway 
before it is automatically stopped, the user op- 
erates the RESET key 4, The operation of the 
RESET key 4 activates the process of step 85. In 
step 86, the alarm is turned off. In step 87, a 

60 display process is performed. 

Step 87 is carried out as depicted in the 
flowchart of Rg. 9. In step D1. display data is 
created in the display buffer 27. That is. the mes- 
sage data is first read from the message register 1 

55 of the message memory 26. The LCD panel 2 is 
illustratively made up of two lines of 16 characters 
each, as shown in Fig. 10A. The message memory 
26 typically accommodates up to 40 messages 
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constituted by 1,200 characters, one message 
comprising up to 500 characters. The message 
data is written to the display buffer 27 as depicted 
in Rg. 10B. In step D2. the first and second lines 
are transferred to the LCD panel driver 17. In step 
D3, a message display shown in Fig, IOC is ob- 
tained. In this example, the entire message is not 
displayed at one time. This requires carrying out 
steps D2, D3 and D2 so that the displays of Figs. 
IOC, 10D and 10E are scrolled manually or auto- 
matically on the screen for the user to verify. 

Fig. 11 shows an example of carrying out data 
transfer. Step E1 may be replaced by the above- 
described step D1. In step E2. a synchronizing 
code and a control code, the latter to be described 
later, are converted to serial format. The serial data 
is transferred from the infrared ray 
emitting/receiving element 9, as illustrated in Fig. 
12. In step E3, another synchronizing code fol- 
lowed by the last character and on In the display 
buffer 27 is converted to serial format for transfer 
from the infrared ray emitting/receiving element 9, 
as also shown in Fig. 12. The data waveform is 
depicted in Fig. 13, and the contents of the data 
are illustrated in Fig, 14A and Fig. 14B, etc. With 
this example, in order to minimize errors, the data 
is transferred in units of eight characters (8 bits x 8 
= 64 bits). Step E3 is repeated until all data has 
been transmitted. To minimize transfer errors, each 
code string may be transferred twice, or an error 
correction code, not described, may be additionally 
transfen-ed. 

Every time the mode switching key 11 is op- 
erated, a control code for receive Interruption is 
accepted in step B14. In step 815, the control code 
is written to the control register of the CPU 23. For 
example, repeatedly pushing the mode switching 
key 11 beginning in the initial mode "00" selects 
such modes as "00 (character superimpose)," "01 
(picture impose)," "10 (interruption display)," "11 
(reception report and wait)" and "00" consecu- 
tively. 

A user who wishes to see messages stored in 
the message memory by other than the above- 
described receive interruption operates the IVIES- 
SAGE key 6. Operating the iVIESSAGE key 6 ini- 
tiates the interruption of step 89. In step 810, a 
message is read from the message memory 26 
and is displayed, as in step 87. In this case, the 
message stored in the message register 1 of the 
message memory 26 is first read and displayed. 
To view more messages that may be stored in 
other message registers requires operating an 
up/down key, not shown, for display data scroll. 
That Is. the message registers 1 through N in the 
message memory 26 are specified one by one. 
The message data is read from each specified 
register into the display buffer 27. The data Is 



consecutively displayed on the LCD panel 2. With 
the display established, data transfer then takes 
place. 

A displayed message is deleted by operating 
5 the CLEAR key 7. Operating the CLEAR key 7 
causes step 81 1 to be entered where an interrup- 
tion by the CLEAR key is accepted. In step 812. 
the message on the screen is cleared. In Step 
81 2', a clear command is transferred from the 
70 infrared ray emitting/receiving element 9 as shown 
in Fig. 15. 

The LCD panel 2 has the back-light unit 18 
which is turned on and off by operating the LIGHT 
key 5. Operating the LIGHT key 5 causes the step 

75 813 to be entered where an inten-uption by the 
LIGHT key 5 is accepted. In step 813'. the back- 
light unit 18 is turned on or off. 

If a signal comes In from the destination of 
data transfer via the infrared ray emitting/receiving 

20 element 9 indicating the presence of a transfer 
error, a transfer error interruption is accepted in 
step 816. In step 817, a retransfer process is 
carried out depending on, the error mode In effect 
In the construction described above, the radio 

25 pager may transfer messages via its infrared ray 
emitting/receiving element 9 to an on-board vehicle 
TV set 60 by way of another infrared ray 
emitting/receiving element 60a attached to the TV 
set, as depicted in Fig. 16A. On the screen of the 

30 TV set 60, the messages may be displayed in any 
of the modes established by the mode switching 
key 11 (character superimpose, picture impose, 
interruption display). Fig. 168 shows an example in 
which messages are transferred by use of the 

55 communication cable connector 10. 

In order to display messages in the character 
superimpose, picture impose or interruption display 
mode, the TV set 60 incorporates a decoder by 
which to decode the information transferred from 

40 the radio pager and a memory in which to store the 
decoded information. 

In the example above, the destination of mes- 
sages transferred from the radio pager is an on- 
board vehicle TV set. Alternative destinations of the 

45 transferred messages include car stereo equipment 
and a personal computer. The car stereo, incapable 
of visually expressing a message, turns it into an 
audio signal for reproduction by the amplifier and 
speakers thereof. An advantage of this variation is 

50 that the message can be heard louder and more 
cleariy on the stereo than on the speaker 8 of the 
pager. The personal computer is used much like 
the TV set. with its CRT displaying the transferred 
message. 

55 As indicated, the radio pager may be used in 

combination with on-board vehicle audio equip- 
ment, i.e.. a car stereo set In this case, the con- 
trols of the car stereo are attached to the radio 
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pager so that the latter may be used as a remote 
controller of the stereo. More specifically, as shown 
In Rg. 17, the car stereo and the radio pager are 
functionally switched by a function selector key 30 
that may be set to CARST (car stereo) or to 
PAGER (radio pager). When the car stereo function 
is selected, the RESET key 4 acts as a TAPE 
function key. the LIGHT key 5 as a CD function 
key. the MESSAGE key 6 as an FM function key, 
and the CLEAR key 8 as an AM function key. 
Furthermore, an up/down key 31 and a ten-key pad 
are added so that the remote controller has capa- 
bilities equivalent to those of conventional control- 
lers of the same kind. 

With these keys incorporated, the LCD panel 2 
may provide an Indication of the remaining tape, as 
illustrated in Fig. 18B. in addition to the message 
display of Fig. ISA. Furthermore, the radio pager 
equipped with various keys as shown in Fig. 17 
may be illustratively used as an operating device 
removably mounted on a magazine-type CD con- 
troller 61 for the operation thereof, as depicted in 
Figs. 19A and 19B. 

Where the radio pager is used as a remote 
controller of other equipment, the pager uses an 
output means comprising a light-emitting element 
that outputs the pager's call number on a light 
signal to the other equipment. Only when the call 
number from the equipment matches the pager's 
call number can the pager be used as a remote 
controller of the equipment. This feature contri- 
butes to discouraging the criminal intention of 
stealing the on-board vehicle equipment. 

As described, the radio pager according to the 
invention outputs message information from its 
message storing means through its output means 
to the outside. The message output through the 
output means is received by another device for 
visual or audio reproduction. There is no need for 
the pager to have a display means made up of a 
bulky screen. Instead, the pager Is used in com- 
bination with a separate TV set to make up a pager 
system. Thus the pager displays long messages at 
one time on a large separate screen without suffer- 
ing from a large or heavy pager construction, short- 
ened battery life or complicated circuit designs. 

It is to be understood that while the invention 
has been described in conjunction with a specific 
embodiment, it is evident that many alternatives, 
modifications and variations will become apparent 
to those skilled in the art in light of the foregoing 
description. Accordingly, it is intended that the 
present invention embrace all such aitematives, 
modifications and variations as fall within the spirit 
and scope of the appended claims. 



1 . A radio pager comprising: 

a radio signal receiving means for receiving a call 
number and a modulated signal containing mes- 

5 sage information and for demodulating said signal: 
a call number storing means for storing a pre- 
scribed call number of said pager; 
a reception controlling means for acquiring said 
received message information if said received call 

10 number is judged to be the same as said pre- 
scribed call number stored in said call number 
storing means; 

a message storing means for storing said message 
information acquired by said reception controlling 
76 means; 

a display means; 

a means for causing said displaying means to 
display said message information stored in said 
message storing means; and 
20 an output means for outputting to the outside said 
message in formation stored in said message stor- 
ing means. 

2. A radio pager system according to claim 1, 
further including a television set which receives 

25 said message information output by said pager via 
said output means and which displays said in- 
formation on a screen incorporated in said set. 
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